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Trom: Uspekhi Sovremennoi Biologii 
Vol. 33, ppaSl-^-lOO, 1952 


Cn the S.vBbiosls df Vlrusee an d 
yicr obga 

Htr 

■ «r 

L» A. Zll^berl fTtosoow) 


Soviet bloloi^icfll science has i»eertalnad the deoisiw) role 
^ the outer medltan in the develorjmhvit and ability of or^anlsti i, 
pie great Soviet scholars, I. ?, ra#:iov and I,' ?. Flchurln dlf « 
ferent ways, while studying the vprl.nie j*ienoBfcna of nature, eMna 
to one and the same position on thei.mlty of the organism end medUi 
Wtauerous scholars of our country with T. D. Lysenko at the head ai-ii 
successfully solving the questions hf develojaafent heredity, varia- 
Diiity, and formation of species In ■ oontlnudus harmony with icndi.- 
tions of life, 




Productive use of this prlncl]|[le, which has enriched Soviet 
science with the greatest theoreticaS and practical achlevamBiits, 
^quires a detailed study of orgnniicts In clkis# cooperation uriL-te 
the inedluB durteg various and changing condltltne of this Inte:?- 
ac«on. Offering special difficulties Is a slifllar study of the 
different parasitising organisms foil which tbs sinner aedlTm of 
other organisms Is, in certain pcrldrJs of their existence, Vw 
wter medium and which do not breed In the otxtir natural 
TOO viruses too belisig to such parasitising br^nians. Hi* 
^ruaes, ^ing obligatory cellular parasites, in the opinion of 
the mjorlty of investigators are dabrlved of the poaslbnity to 
exist In an outer natural medium. Tit Is quits Batumi that con- 
temporary virology has paid much attbatlon to a study of the 
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®>u» of »eroorg«nlaM. -i-he 

qiiMUon OT»n of th* inUractlon oF vlpuiet oitb tho outer naturSl 
mdlun has been studied aljnost excljuslvely pn the piano of th**. 
Inrestlgetion of the effect on viriee tSo^tST^h^HO^ 

^ Otter euch fectore. It le to elelSn^r^ 

caimot give a proper i-iea of the iriteractioo of viruses wiS Lhe 

outer natural mediu*. This mediua ia never steril^Tit 

in one or an^-her deg.^ populated with microbes, aL the cSmuL 

presence of Bdcrobes in this medium e^ot bo imoi^ 

stuc^jr of the interaction of virusesS^th thTniSS 

^ In character? sing tee dialectli; method, 1, V„ Stalin srote. 

an’abwrdit^f”?-^ of nature din be converted irsto' 

to absu^ty if i , is examined out connecftien with the surx-oiaici. 
ir^ conditions, in breaking aviqr frt^ theai and, vice versa e-tv 

auttstantlatiid if it is oonsicSec 
content with surrounding phenomena and ite de 
pen^n^ un the phenomena surroundii^ it^ ("History of VKP (n'l 
Short Course", p, loa- This position Of I 7 Stell^«hft, 

be a gui^ng in a stud^ of the mLtio^SiS L 
between the oj ^isnlsm and the raediiin,. Only in this case if 
sh^l study t ie Interaction of viruae^ with thej outer natural 
M<^ua in c3.8e connection with those conditiote in whi^h^he -lra« 
is found in this medi^, ks shall be .ble to.uS^wtiS the ba^tT 
reciprocity and take ih^o comi^S^te^W^a** 
for the exi tenee and propagation of tee vln^, • uapo-rtto** 

f exisUng; f^ondiuW of thi outer 

natural medium is the presence in it <f mlcr^ek An -i 

majority o' the viruses is inevitabjy found 

direct parsii^ over from one organism to another s^nen rhn ♦* » 
of ttt ofganiBn through wM-Oh the Tin'.seB iixf^X,nte ere not 

action 'jf the viruses with the outer tedium it is nscessarv tlist 
spec a, attention be paid to their iniaracUoh With the 

arose ▼irusea for Intrace^taar parasitiffit 

arose ^ c result of their many centif'les of Pvdlution in «■!» 

r^sef iAcreorgauiess 
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dLfflcttlt to supposo that raqgr eantufioa at clooc sco- 
tact between different living being* heve lorovtd iMMWMible to -n* 
^ have not led to any fonw of their odaxlst«nde. It le nabaral. 
therefore, to eappose that aaong the \4rue«a aM ioicqrbbM tfaece ms 
exist both the phenonena of iQeblosia and tbi Mpmmm of antato^sa 
so previ^Leht in natureo 

of woh a hQrpothaais la aoitflnaidi farther 
the following oonaidarationa* It has long base teen thM eiqroa^ 
can ateorb the eoat diverse 9(d>8tanee8i mtala u .c. 

On the other hand, tiia oapaiil.tjr of virb<»e to bo adaoibod by differ- 
ent aubatratea is knon and ’UMd for dr^ltqpeaat of aathoda foa' 
thair purification, FlnaU^v, tha capacity haa ^lotig bon knoen <x 
icillett oicrobes to adsorb vdruaea. All tJ^teo faota mka valid wo 
the hypotheaia of the ad8o:^mon of viriste bj^illya teofobaa. 

S im i l ar teaorption, i.a idiic.i eloaest ce tact .oeowra batwean tbeiu 
oould in itself be the f actro* that has tijpnl aboil in tha raefs w 
evolution the ap^earonoe of any forms o‘ sdntteion of viruses 
microbes* 


Thns, the study of tho interactlo i of Tiruses free the outer 
natural msdim requires a study of thel^ intarectiai^ with tha 
mierobes* 

fart of this great problea, tha ji^oricnnte of tha d^iiiios'' 

yiiTisea, ms atudiad ia our labtorotccy from 19y> to 
1937 in nllahoration i.lth tha lata F., ; , foatilikiova, to the 
meaoiy of tecua this mrk is dedleated. Our intesiinbLns attrc-cted 
tha attention of othe.7 authore, and la tubteiiu^M 7 «are rethar cn- 
aldarebla literature Jiaa been oooplled c n thia nrsblaa. Vow j 
the poaitin of tgie lidirnony of organism and a^lte haa becns a 
guiding principle of Ooviet biology it is eppoitaae to npply i 

reaulta of the studji of thia pr<^lea pot ed and sthdiad by Sovlei 
scientists, 

Irfe shall not set forth here in chgmol(te>tsl order IImi data 
to be had in litavature to the present tiae^ It is wc« «Bspe<»^r.t 
for ua to give an account of these aator ials in their i^Hr^***** dbj.. 
velopaent. Sine;' the ipxestlca of adsorption of vimsaa by Kicrc»«.s 
la qpiite eosenti/J to tho etudy of the s/teioBla tetreen then ur.{!. 
together with it, has separate theoretical and practlaal aignif5- 
eanee, «a shall .^Ive an account of it before th# otharo. 
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Ad«grPtlon of Vlruapa bv tAjm 

Th« adsorption of Tlruses rxf dLffsrsnt 8!td>stnitss tass ra- 
psatedly senrsd as the subjset of inrostifstlttn of dlfftrsnt 
hoMsver, the qpsstlon of the sdsorptloh of viraiet tar Urim; sicjn 
has sljBoat not ocsn studied at aH> 

ow investigations (ZU'hsr and deOieeve, 1935) a^ 
■mq^on uas studied of the virus of varidlsr vsodiiis ly tho 

j g g to yeast* The choice of the f sast f«# c|cp«rtiiBiste cat * 

iw^of tt» syadiloeis of Yiraseo and idcsota^s lem stipulated w 
the fact that yeaste are nidsly die^tHhuted Sdarobee often -‘mms. 
in the air and on the ekin of esn* Furttainitre, thsar mm l^se 
•a^f to culture, and Moll«etudied !iieroor|Bnlaae,^nie Tsry »fT»w » 
•tmn, ?o^le wa ths fit^ t stnln eith ^MjA ejipe lewis 

eii i^losis were set up, end sin^ these ea^riaeate ^ 

mmutM we continued working viUt Jiis staiaio farthe r , 

Experlnanta on iim etudy of ine adsorptlim nsre eet n: in 
the foiaoning way. To a susptnsiOi of yeesi in ihyeiologis^ 1 
■olution of aodita chloride or in 1 oailloo the wirae of wa.' . olw- 
wecolne was added in the fora oT a oantriflughte or fUtmu of 
aolst “eoskoba* (scraping?) froa oi-lf or niblit mm oC tastltulai 
^blt viruso The mixture was left standief la a tbemoetai it 
I* ^ hours, and ia part of thf experimte it wee 1st * tane 
for Zk hours in a nfrlgeretor at i 9hr otaktrol, ths ^aa 
saoaat of yirus was sddsd to bouili an sjod prdaemd witti txs 3 a»« 
oonditioxts. At ths sxplration of i;i« tlM^ ghs ttUltort 

nts oentrifueod, the deposit was wiihsd tate# with Isros ascoata 
rf pfc^lolcgiesl solntion, and the aooteot of wiavs «es deiemlMd 
wn in the miper charged fluid, wssh wsters, end the 
To supeT'^charged fluid obtalnee frsidi redet wse ri*iAid, 
end the e^i-lmsnt was repeated imua. Dste^alaition of tix- vipw 
^ by titration on the skin n^its or ths eomea cf ptfi 
(Translator*c not$: prcbshly guixp^ plgs)» 

In cs«nd]elBd.ag madority xf experlitsate the wa^.d 
deposit of yeasts contained the vit a of Tdrljoler ramtna i jci 
poeitive xooulto were dbteined at 1 ; 10 end 100 dilaitiw. Jr ts* 
deport. The firat waters con^ned the vlsae, eoiiey .i#a ii 
ooraide^le amount (up to a 1 * 1001 dHution), The eeoonc *aaa 
waters did not diuolosc the virus Its eiqperiasiit. ?ie 
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•m)«r-eharg«d flnld after fint eoatact with tte ymigt did not 
aliaqrd give «n apparent reduction of Utar* rajnnlallj if it i»a 
lii|^« but after a second eontaot the titwr lit redaeed ttom ten 
to a thoaeand tines. 

In es^erlnanta in idiioh the yeasts ««« added to the elnja, 
the filtnte of vhioh had a Ion titv Him virus oould 

not be daUcted in the auper-oharged Ouid aftar fim eantaci. 
Ttosa eaqperiswite resealed to os that liviac least oan adeead? 
the ylrue froa variolar vaccine. 

and lanuahsTich (193f ) etudled «ils ^eatlni in 
w>ra d etail in our laboratozy. They tortt Into eaoouHt in tteii* 
axparloenta the pH of the eedlun in v iioh the ad Sbap t ion of t,h!i 
virus the ycaat ^ata atudlad and xht yeaat eae nra^eltated 
(threa to fim tinea) Auing 33® suseS^^ 
trlfuge in the course of 5 adisitea. 

Oentrifucation eaa carried ont a ritmrt «apii|gh tiaa te av.id 
evw tm inaignifioant deposit, to«ethar etth tbs yeaat. of tb« 
tn^olar virus too. Suitabla expariefenta ahSMsi that mth tht um 
of eoiat aoraplnga containu^ a vast aaKKOit ef aleaaaUBiy boci<^s 
tbs latter are dapoaited, even if in m iasiAdf laant «a»aat. jiri w 
oentrlftii^tion fw a period of 10 w mtm eiint^ ijQieriasitt. a»i 
daring the maintenance of all theit: prefluutiow mth filtxa si 
of Moist scrsfdng revealed that yeast after ooetest vitrh the 
v^olar ylrua in the refrigerator a period af Ih-hO hourn sad 
after washing three tiaea, contain tka virus and prorolae in 
a nls a lt torpioal variolar diaaaaa. 

IdMrption of the virus in tiie fc*eat eoaBidwable aiaouBt . as 
no^ in tto aeid aoae at pH • 5.U - « .2. At pt » 7a • 8.2 nsn 
leas aharpljr expressed and «u not obt arvsd in all easaa. Atfccmpti 
to study toe adaorpUon of the virus ty msrosesple ssasdnstlo. 

Of smears did not give Turavloh oonrircing rsMulto, At ths 
present tlao by asare of elsetron optica TeloroStopaf} this a j ^ 
tion can be investigated in great dstf U* 

The OMoation c£ the adaorption cf the virUats hy live »* ■ 
ertoea was studied also by Zeltlenk OTSO) esi tfpas of virus 1: 
infaotlous ectrcxiMlia. Filtrates of t iia virus vers ble nd ed 
throu^ a Barkafald 7 or N candle filijr with auepswlona cC 
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t h? I? ? ****"• ^ tht vteigt^jfBXm for 

?0 hours, after which the nul4 with aleiabet not n% DreaiElLtiS 

w *«ov«i, and the iiiei^«>e mpoBit iiM^niS 

teil^ga^on* Per control, ttwi smm aaooijt of Virus use added ^ 

^ !5f?*** ^ oontelJilfiB olorchea, and with thi* 

jontent of vijm «« detomdiieii by laos«3atlJrSr^KS]uti 

»yg/ y tw MMl nald af the coaai 1, 

W V tbs deposit of alerobea « isbed tHm the filtrate* -M u 1 

oulturas at anoroim 

teeUd by the author: the yellew ^ttLna. the wldt.^ aai i ^ 


Si 2±ShSSl*L^%S«;) 

i^&o. w* .todUd Id na.t;D.’t. 14»wTthlito^’“S 
teoperature, the eoneietmey of the alerohe -^ertne lfT n ^ • <k 

of contact of the 

All tteae teats diaoloeed a defiiilta eimseltar of j 

clerBbea and zmalsd, tcgetiii 

with this, that tha different !Wor^>ee pcfsaas an entirel' dllf-Mat; 

and aareina in ^ 35 nqierijaeitta dlaeloaid thia eapaolti wfctr^aa 
the roee-ooXored yeaat adsorbed the virus aB3ar in <u» out of li 
ej^ria^te, but in the Wea f ^ 

mperlmnfca in which the ph^i^wsefr n 
u ^eerved tha eaahed ad.erbbes ooataiog^ i«a. 

f** <W wt sonUln rirat' 

It ^oulo be noted that in certain caeai the virua waa «J oraai 
aXsiost w***:^^# «■ th# axpnrt a in le raeaeied th a u 
whleb xhe deposit wee tltratad f i:- nonteat of vixue. 

In the ec^perimnts of Zeitiank, tha erne as in the 
^ T uravich and lanualievich, the Smiortande of the ofi of ha l^s 

MoS^ifA^? a“^ '•“IJS « »t.0«UT aeU! nMUsn, wit. tbi • si 

\lw /•a»o»h} the n^>er of pop ttve reauSlta ma coaaifie^'^l'' 
reduced. The aubaUtution of e buffer solatien of horse mT^% 
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< 0.4 Dot iiMbit adsorptiOB. fim iriSBa in tho atot* pronri 

■DM dariblo both to parosorvation ia tba oaoditltMl thi thapne- 
•tat aod rttrismtaXtiat and to haating at C. 

Zt la intanatlnc to nota that tha atfhit «4 h«phir foaat 
ahiah adaoztwd aaU tha Tlrua of vanloZar vaoetna w ev' aapari^^ 
aanba and tha eoqpevlaanta of Toravlcfc adMitad tia tina of ao- 
troMBlla poorljr 1 a tha axpaxdaanta cf ZaitSatic* thtta» ia tin 
p han n i a oo of adsorption both the psepaatiaa of ^ aiavoha 
tha s^fopwti»B of tha vlma lOjigr a rola. 

AH thaae data hare laft no 4mst of the faet Umt at ltMm% 
oartain riroaes are adaoxbed tor M-oroisaa in tha aoaditioaa o£ 
axpariaent. Doea thla prooaae taka place in aatmaX oondlUoos? 
fhl’korioh and lanushavioh (1P37} har« daretad apeaHn, mraatijnti# 
to thia quaation. 


Rmot aoaad fresh rarioZar oaXf Igwph Id Z< Zd dUntian m 
blood agar pourad into a Fatdrl dlab* Aft«r 14 haura of i^aixiim 
to a thaxaoatat all apaeias of tha oolooiaa Otthtnsad mra reBOr'iid 
f^pcn the dish to boulllono Tba boalXIoB anttnitii vara intnxttv^ 
totoa-outanaoualy into rabbita, idiioh ware klllad «lth a blwi m 
tha MthoSth dajr vlth tha tspioal raac&iona preheat* Tha pigailm 
on tha akto that ware aaparatad off thaae rahhlta wMrt 
out into fron tha inner 8ide» and a ga all MaaaQt of cooidata w«-i 
oollaeted, diluted ^Ith etailli phcrsinlogicad aatotion^ and la-. 
vaatigatad for tha praaea<» of tha vims of tha vamim aHm 
▼arif ioatlon of tha atarllltj. T)w pacNwnaa of tha alma mu ni*- 
ta bl iahad by irioeula.tlo& into the cot icia of ndt^it or Into 
(duirlo-allantold nenhrana of chiok faenyOf icith awheagiant dn 
oloaure of tlM ty3d.^^al raaotion aodt o^ the nleniitaiy bodieo. 


Xtoflng tba iwreatigatioa of 90 ?rt*«ina of di ffarapt * 103 ^ 1150 # 
ia o la tad froa 30 aarlea of calf lyaph It mm ddberatoad that ^rat 
of 39 atratos of abita ataphylococcua 34 mtB baarara of the r .roa 
of tha variola vaccina, owt of 14 atr^ina of yalloa aaretoa tv - 
atrains aare baarero of the virus, of 15 strains of yalXtm 
stcg ty l o o o oous six strains uare baaram of the Bixm, and ant :r 
22 atraina of dlpht!>eroid baeillua no ona oantatoad virus* 

thaa, those mcpBrimnta ehcwed >hat tha itfJtMl varitC*. 
vaocioe oan be actoo^bed by oartain alcorObaa an^ in aatural co idi- 
tions, adaozption here too bearing a i.elsotiaa ehemotar. 
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All Hmm InrtetigfttloM of Soviti nitl; 

th* poNlbllitr of at ItM^ «C mlaln iriyoM 

bx iderobM both In wpwiMntal oM in mtlastiL <o i i8 ttion >« f9f^4 
sttbbnrt ttiAll MenntSjr paid no attintioB id Hilt ^oactiMu 
Ddiasie di la BiTiozo OS^O) e^toertod tbit a tut y loi oecoa isolatfict 
tttm varlbXar ealf Ijng^ provokea at looeiiSatim Kite tba akin m* 
rabbit variolar puataCUi^ and at inacnlatioa baratitia on iba oaenat 
of (dainaaf) pig. But tba rela of tha rtai^yjoato eBi lb iba ra« 
aatloii provokad 1;^ variolar vaecina iatnodtad bib aaiidgr* 

Zn eemoeticn with oar AaKNi |1^6) atndlid tba adc 

aarption of tbo viroa of tba vaoolia» bp tba Tic^ b i dhiT pwst 
and bp ahita at^^yloooeoua and dll not «bda«ra tBt MiMftlon m* 
tba viroa by tiioae aierdbaa. In ta» oranAaladqg aa^orlip tif aaivfi 
Aadoa 081 ^ la hia axparlatnta a vaiutad aoapanaion of olaiiactcizy 
bodiaa» in tha praparatioa of idiieb tbelr odbufticm wpad^^ van 
poaaibly dianged. Ho raovar, ba did net talio into aaoouit tbii pR 
of tba mllna in vhleh ada<arpti<>n oeoora; It ia •inptiairdE 
that Asiaa did not obaarva tba praaipltatldn of tha b>xM 

diirii^ their eontrlfugatlon for a pmeisA of 3D MLmtMi at 35 
lationa per aliwte* Zn tha abova««»ntloMid aaparlaaota of ’;^iraritd 
tha precipitation, aa Indloatofd. occnirrad at a far aorlior pririni, 
and Asiaa ahould hare been able to iatoQt Him Virua in tba jr «.at 
and atapborlocMcua preelpltataa IT mt In dn adaoobad atata, tbai 
aa a rmolt of the aottlK^ during «»wtrifdgatljca^ Bowavar^ Ijaiiii 
raporta no ao^ data. It la antlraliy- Ulslar that AaiBa* neg^tlws 
raoulta nara atlpulaiad by tba um of laubad oliManUzy bodi^t 
ant the onfavorabHa bydrogon flgura of the naillun in tdiioh she 
axparlaMinta of adaorptlon naro condustad* 

Zn eoanaotlon uiKt our data t-tod iibov% ai alao in 
tioo vitb Obaarvatlona that eatabli^Aiad the f iv i q uen fe oMurranoa -m- 
tha outer nadium of the vlraa of po linayaditSa. foreign 
too bavo oooupiad tbanaadvaa In r^nxA yrara vllii the qaaetl tt 
tba poaalhilltgr of adaorptlon and the naaniar ability in gamral 
of virttBoa by aieratea. 

Zn oar vorte it baa b^n p^trtved out tbit tba mrrival of 
viraaea la tto ootar nadisa la poai lbly atipi^atad by tbalr 
bioaia idtb sdorct-ea. Thia opKxtou too la lOaoed at tba of 
tba ibvIbi of fograign iznmatigatorB. Xliug ad hia colla b ora c;r6\, 
Olin. yohraaus and Porlln. (15t»2) atudiod tba pg aa ano a of th: nts 
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ct in MdMr w%mrm of oat lip 0Mdp3a 

TIP anipr «r vlnp dtfiwtad wp m ocaaaMmhU that It ips tpoop 
WMQf to ooiUM olther tbo peooibililv' of tlte ewariop of tlio rijp«s 
tr all tip rMidanta of tido Oiatrlot (Oboot iSSmpHemm] or 
ita anltlplleatton in tho aowtr wt«ni« Tip Ottmm pqpz«a««d 
tgrpobbmu that this p tl t i pl leatio B oeooco la ilriibiooia with oa 
of tho i»iip »odOo 


Brana and Oatonad (19I|6) triad to aa0int<taia thatip? tii@ ▼i:«i 
of pelieivoliUa proipiptoa In eolt^iraa idth Ipotoooa (tip Bode 
vum, yaaa^ and MvonCl othora} t/ adding ti» oiAtuoa graii^ 
tha aoat ravorP>l£ acuiilitiona a auapraaion of aplnal eord 
ing tip vlnp* Aftar IninPatlim* f ar a patloil txt 5^ dlgP^ 
inga wort aadto Tha fluid of diiXf^mat gaoaratioaB, tcoatad idtli 
athar and eactrlfugad for riddanea of baMpriaff «•§ latroioctii Lm 
tha brain of oaologrB* Tha aiqprina ita (Haalpad aa paopagat^&c> MT 
vims in tha protoaoa oulturaa* Thi aatbom did net ata#' Uw pa*. 
nppnoQ of tha adaors»tlon of tba adUip bgr IdP 

Tha aiq^ariaaata of otkpr autikm hpro dUelaaad* hoottr* ^ , 
oartaia poaaibility of adaorption a d tha dbilltr of paotosct ais . 
baatarla to earty tha viroa of poli^pfolitSa* 

tapar and oonorloera. Takaoa i nd nrtipiffar» (1$M} ttac lad 
tip p o pIMil ty of tha abiiltgr of t uoaba pijotaoa to oangr ti^t fli t* 
of poUopr^tia* Iho authors tm itaboi lo aatar t j wii* t 

haotoriaa idt ll od by boiling^ had bpsn a dd a d U Aftir oontaat t ith ft « 
Tijraa of polioagaUtla tha aaibaa ONra cogoatadP^ ipahad (mp it ; t 
tipw) Idth aa^ and mra than intttufnipd ia$o tip braia oT slot , 
EagairtUPRta roaaalad that pphaa eai^ trap ttp airuo of poilr* jel 14 s 
or adheat it saeux<9l3r on thair aurftioa* thplpd idth $0 qo« ^ * 
atorlla wator rrm five to n tiiwi* tboy atm iaftotod ■!:* . 
ifahlh f tho tyg lo a l disaaao* Tba aaihaea ooto thid tha virm i&f i t 
datoetod in the fifth msh mtar, btt wp dhtaotad in tha 111 
aad they a a gda ln tola the fast tint oaly ^oloipad wphiisi 
dpdroyad t^ aKdrana of tha aaaba and adid-ttad tha virua t* 
mrroundlae; fluids Klcroacopic iznK,atigatipn.aoteal3y diaolc ««u 
MNPidanPla d a oolit lon of Up aaabis aftor tha Uih uadtUsc Tkt 
dtroa waa net diacovared In tha aeptaa 3* ii» aod 4 days -gwi * 

toot* 


aaoantjy loung, Fblaanfold, aj d Byrd (IfUT) (hara pri t «i 
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w fiMOg* ill til* bibiLogrtpfaar >0 icKog) tawi pesalbiiitv 

of IdM Tima of polioagmlitia (tiw tumim •tiAniii) tP ba adbotbi^ 
bgr tt haratolytiwi. as wall aa ^ thi intMUaiX bartHua and t t 
vamai ol ' m ha^ baolUua. It ia intamtliig to aota tlwt zht 
aut4Mtfa cbaarvad tha graat lanonitj]^ of tba ala« attooibad faer 
aaabaa and baotaria to tha tasqporalKn of tba tbanwatat* Tb^ 
aacbaa eontainad tha adaoxbad vinia aftar iiS boart af ifnabatl.on 
of tha eoltaxao in tba tharnoatat« Mo j^ropaipltitm of ^ air’ i 
via obaamrad the aathora* 

Tha afgragata of all of the ObovaHaanttanad facrta laoRrc, rx; 
dmbt that tho viruaaa ara adaozted ^ sLexobw aad probmoa 
In aaqpojrinental and ia natural oonditlona. 

This adrarption ia not tha uaEal pb^raieOiiiahaBiflal paoct ^ 
altllOi^^ it irooeadB dbring dafinitE phyrtcbHjliiMiOiJ. eondd.ti.a£ 
The adstKTpti^ of tha Tiruaes hy ths aicrabaa baaio a a^Laoti § 
diaraetar etlpulatad by tha biological and not the idxF>ioe«e!l tl 
paeu^iaritlaa that have a hand in tbs reaotlon of ttni ■Sjcanaor.^iiiisi 
Ona and tha a^mi virua ia adacobad to an antiiady daffarw t t ci.-pmt, 
or ia not adaorbad at all, by the mrioua adcrobaa in ona me c^tt 
aaaa eondltiona. On tha otbor hand, diffbrant riyunwl can be 
aoibad by ona and tha aasa adcroorgiaiam* All thia pandta t l il ^ 
ing that tha phanoaanon of aibiorpticia of airugaa by MtorobwB i ^ 
bioli^ieal pi^ioiBaiKm eonnaet«^ id1^ ttMi adbptatian of iiia rl n tii 
tha autar aadiiuiA 


Syafeiotlc Gte i tanff 

Tha ab03v<ias!itl<med ooiaidarai iona Inda glvan oeonKLoa i 
miipesa tha potaibility not only of tha adPorptioa of ▼ir«B«s >; 
niorebaa but alao thair aultiplieats on la tha nAerbbe oalla . 
Suitabla axperiaanta wars aat by on aad labiqr rni by erthar it 
gators idth Tiruae:3 of variolzur Tnacioa, fovl rarloia, nettilc ^ 
harpM, rabian, anoaj^aloaqyalitls tM horaaa. fuina plague, ^ . U;r 
and Mtttb dla«iaaa. Tha cireuiaatanot i^t tba riefcattaiaa an » 
dlatLngttlahad fron the Tinises by tts eoaditiOna of thair «u3 in 
has given oecaaien to study in aynbiotie aultoraa tha ylma c 
axantbeaatooa tyi^aa» Tha ^rsbiotic oultuias of tha virus of 'mis 
tdth diffarant apoaiaa of yeast vsm atuitlad In grsataat date l_ 
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Thm Vlrua cf VarlolAg Taaaiiia 

In 1932 ym mpprUd (2U»ber and tostnUdiPfS • 
fSS* ppallwi 7ostraukhoiF« la thp Ublicgnute' - 

1933) on the poMiblUtjr of gvoi^g tho rixm of fnfioiUr* 
▼Mcino fop a ppoloneel pepiol in a boiAlloa ooitam nf jOMt. 

Tha filtrat# of dai^ "aoakoba** (Tacpaping) wta odM to a 2-3-hcRi, 

*“• oiatw* Dm Ut •taM i» 

too tbexwoatat at 3i® o» Aanowinipi vara mttla avaar tteaa dara in 
a taat tuba mth ordlnaiy aeawpaptona bouUlcn. In tart 

tubea tha Tipua w adlad to the boullltei vlthoat Paaat. and aciv« 
i^a vapa sada at the aaaa tdjae. Tha ooitant of Hina In tha tes 
tobas ana atadiad by ii^tpacorneal inoeulation of i>l0i« at 
by Intracutanaoua and intpatestlcular inocnlatioit cf p^blta. In 
thaaa axperlaenta va uued the Torala ice^^p atpaliib 

f cul^rea of tha variola ^r«a, ma ba trails 

faarred tan tliaea Bith praaervatton of virulenay. van ahtadnad b-* 
tha abovo-mntioned Mataod. One of the <?*atupaa via tpaaafipeac" 
OTOP toon tbM ona and a hall' yeapa and fcUll kapt itt aotivity 
t«p tha 12(hh xvjovixig. A stu^jr of tiiisa ealtupaa had rvaaUa^ 
tha tthay have a noaber of pecuUaritlaa that dlatiz»kii^ tha vim 
in thaaa fsaltuxva Srom tha ordinary vlntt- oi’ tha ^Mtlaa, One of 
thaaa pacullaritiei eonatatod of tha faai that Itw caltupat did 
taifia at cataneoua iaocuJLatior*e but t^ ¥#11 at iatpaantanioivi 
Introdttotion^ aa viU as at intrataatieulap and Inlraoaz^ral 
inoculation ^ rabbita aad pigt, paroroUr g typloal altamtiona ar. 
tha aatatnlaUon of alenantary bodlea (tranalatoT^t noUt nmm 
inclualon bodlea) in tha tlsauea. Tha dbltupaa toik 
Inoculation into tha eorziea of anlnala» T^ tha eapaoltv 

In synbiotlc calturea to take at cutaneofes Inomla^M uni 
a^pulatad poealbl;/ by the close connaetdan of tba vlmi with 
tha ye^ cell, aupartianta in vhioh mma inooolailon via anc- 
CMefui if the cultupoa vsra oarafuily puivarlaad hefop^auid in i 
Mrtar ^th iand aervad aa proof of thi* ^ttnain. Thi vlrulat : 
TO aysblotic culturaa was inthe first tan ganaMtiora pathar higi . 
Thus, fop aaea^Oa, strain 662 in the 39tli eanezwUGki t oftl r at dSii = 
^on ^ It atx&ln 3C6> took la ths 29th jan a ratio n «t dl3 * 

tdon of It bvyOOQi^ atc« 

Tha graataat dilution at which lm>i ulation uvi rihaartid tc 
taka was that of 1* 300,, 000, Howarer,, fa • fpon an atavins had 
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oinllv and it did not mada oonotoat* AjPtof' aMnuml. 

doMdftO" (tano} of gomratioiis tba vijpaltiMgr wrmISj dmimt 
xwthai? eonoidarably* A spaoial Ixwaatdgfition M4i tooithair idtti 
Ve S# tiiaakov ahoN^ ifaat not evaxy jreaat ia a Tifccs l>aavar 
A peraon la aaai3y oornrlnead of tlila at aoulng a lyrikatlo aoatu ^4 
on agar and at atudylng tfaa vima cxmtaat of — *»>t oolMV-* At 
aalaetlng eoXoalea that contain vlxua aad at laaiBiliii, ij Mn on 
bouilOim it ¥ao poadbla to inoraaaa eoieiilmtlly tba 'aimlancs’ f 
tha ajndilotic eultcra aixt to sadLntaln Iti by thia Matbod at a fai#i 


In all cases at saoeasatbl Inoextlation tl|a ottltaM alaayt 
auceeadsd in disclosing slnnontaxy (ina...uaioB) bodlaa in tha 
tisauoa« But all attcapta to diaolMs olasantanr la tha 

c^tuw produoad no raaults^ A study” ^ tba anttganio progarti $ 
or aysolotio cultures disalosad tiiair ampacity to Ttauaa iaaaalt^" 
and tha fotnation of an tl b odl ae to the ti'trlolsr irtraa a oartain 
tiiao after Inoouimon. Bowisvar, tha intanaity of tirts proaaaa 
was not vary sharply aj^praseede Thua^ l er axaapla# tha aava af 
xabbita lanunlaad by ayppiotio oulturea cMplat^y nantnAisad 
10 Infaetious doaas of Tarlolar c&lf lysph **f latlan of 2C * 
100 doaaa mn not oonsbanta Pigs and rsibbita iMaUad \xr oulttw js 
proved inams to aubse^uant inooulatloa by 10 inf aetiovw doaaa af 
▼arlolar calf lyaph, but this imanity *^aa rslajtitaly InPlaf and 
wa not obaaxvad in all oases* Thus, tf e study «f tha 
properties of synblotlo milturea diacl^iad tha n c daaMa in tl»B ^ * 
the variolar rirus^ but with aouauhat aJterad pvafartlaa, 

A histoXogioal r^idy of tba akin of a nbbli inooulatod i 
ayxdaiotlo cultures din iLoaed typical alterctloxw imd Ouamiasd 
bodies (Kburglna^ 1535 )« 

It ^taOd bo poititsd out that tha apabiotla ealtaxwi ob- 
tained by ua of variolar viroa wre tun »d orar ta ttETM inatilm l 
to tba L. A« Tarasevich Control (InatitKiaa), to the TaXIhf* and f' 
tha Kharkov Mechnlkov (Metehaikeff ) Inatttuia. latrMtlgation oj ' 
these eultursSx both In tha generation* Jbtainad by us «ad In syfc 
Mqjient onea, disclosed the presens* in hium of the variolar vii r * 
(Oil* gut, 1935| Korol' kova, 1936? Khaatc rich and altar, 19)5). 

Tha oggragats of all these data hm e panaitied ua to nake 
th© oonelueion that the virus of variola ** vaedae can ba propagt i .d 
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in ^yabiotie oolturM vLtb osrtais jwsta and tmctt onltaraa aan ba 
raaonn for a long iSm In tha laboratory . Zt U abtiv^ natnral 
tb&t adaptation to yeast oalla eauaaa sm altamtidh of tha proper las 
of a virua. This alteration ia not, botnvar* atifeaa« and tha air^ja 
frcm a yeaat oultuz* paased through anipyi tiaadaa <|ai<d(2y ratom^ 
to Ita initial propa3rtiaa« 

Oar inraatigationa on ayri>iotia oaitoraa af tha airaa of 
variola vara varifiad and oonfinad hy a taalamr of autlwra* 

ail*gat (1935) atadiad tha ayshiotLe eoltaraa of 16 atrains 
of variolar vaccine id.tb katMr yeaat. In trm six s 

theaa atraina aya^iotli? ahoved loiek aaaheaing ia tha f 3 vt 

ganeratiima and in all tha rest tha vlm^ aaa ditactad in ooltur^ 
of tha 8th, 9th, 17th, 19th, 20Ui, and 2id gtnaratlona. Alao 
aucoaaaful vers eertaia of tha author* a aaparlainta at culttvati.; . 
of tha virua in aynhioULo oulturea witir 3t4^phorlao(k:aua and aarcrf r i 
Detemination of tha praaanca of the viraa in tha caltwaa ana dc e 
by Inoeulation into the eomaa, elenantary bodiaa alniya haing il * ' 
ooverad in positive oasM« Cutanaoua ireoulatian of rdbolta iKlt.^ 
syrhlotle e^tores produced no reaulta, aa vaa alio tha caaa in t 
experiaenta* At intracutaneoua inoculation of feiot enltarea isri ■■ 
r^blta tha authora observed only alight reaotioni and act onaa 
observed generalisatioru One ot cor yia^t eultaria of tha vilUtt 
of variola, brouglxt by \w in the laborit^sey to thi THth ganairatlc 
vaa sent to Dr* Oil*gut, and aha still dsteetad tiie vims in 
eultura after 13 further genarationa (m to tha 87th iaelBalv^ ! 

The lanunity test In aanran ribblta Inoac latad aith ijnhiotio 
cultures by anaarifig nu their skina undi luted aalf }ya|ii fare ne^ 
tiva raaultM* The author, hovarer, indlsataa that these results 
vers stipulated by negligible reaction cr by its shMiiae at 
inoculation of tha eulturra. 

Korol'kova (1935) studied idiret atmiaa of lyabiotle eultu) ^3 
of the virus of tlM va3riolBr vaoaLna, tko of ehieh aefe etotalm<^. 
froB our laborato^ (Uth koA 8th genarationa) and cob eas chtalr^ i 
by aowing in kephir yeast ths virus of tise aamrovAodlaa* The fl.3 
tao {srovad still active in ths 3Uth and 20th getaamtlooi, the Isv! wsr 
in tha 26th gsnsratiox: > The activity eas contrhlZed by iaoctuls ; ! mi 
into pig eorma aiid into tl» skin of r*oit, aacl tha qpsoifiaits 
in a considerable por^^ion of the e:i^riE5ats wim acafizMsd by tbt 
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discovery of •lomentary bodies. The enthor notes tdiat the intrsii. 
cuticular inoculations of rabbits "wersi attended by the foxnation 
of poctaaarks over the whole surface of the integdaentp reaction 
usually haring been lacking at the place of ■Uie Introduction of 
the needle and the pockmvks having a^T)eared St a distance of 
2=>3 CAo froa the place of inlection". Inoculatibns of cultures 
into heifers were uneuccossful. 

Positive results of cultivating the virus of variola in 
biosie with the yeast were also obtaiaad by Isabolinskil^ levtsW, 
and Cherniak (1935)* Tl» activity of the culturas was mintainf d 
in their eaperlaants up to the 17th«20ih genemtlons, Attaapts to 
cultivate the Virus on ssrelnes produitjd no rdsults. Yeast culture* 
of the virus kept their activi^ at rSBOwlng on agar, as wall at at 
preservation for a prolonged period at roon tcSiperat\ireo 

Tlmakov (1936) cultivated the vliue of iffariolar vaccine ii 
syidjiosis with kaphir yeast, staphyloeccci, eiti iareinso Cultuias 
with yeast kept the virus active to the 2Uth generation, the 
as certain cultures with stapl^loeoceic Cultures with saroinas 
ware nonp-virulent after the 13th to the 2l8t generations. 

The author not only studied the presence of virue in the 
cultures, but also detenoined its titax in nangr resowings . The 
titer of the virus proved eufficiently high, and! certain culture a 
of distant resowings (1$ ^ 17) were active in a dilution up to 
It 25,000. The cultures took for the xabbit taily at intracutarie oxs 
introduction, and the smearing of oulbures onto tiie skin gave m 
positive results., In these excperimsnts there waS also noted the 
capacity of yeast cultures to produce In rabbits ;a genex*ali 2 ed 
process. By selection the author succeeded in. considerably boos'... . 
ing the virulent^^ of the cultures obtained by him.. The kephir 
yeast both in his works and in the uoxirs of (Hi* gut and KwIFWoia 
was entirely apaldiogeniCQ 

Tul'chinakaia (1936) studied in idstail the question of the 
culture of the vaxrlola of fowls in sysfelosis with kephir yeast., 

Tha virus in the yeast cultures was deftacted up t*»''lhe“l|ii1* 
generation, whereas in control reaowii^s in boaii:i.on without tha 
yeast it was possible to discover the virus noifUx'ther than in t :m 
3d=J*th iresowing. In skin affections observed at introdkietion of 
cultures elementery bodies were found. In oeriain oases at intrc«. 
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ductlon th« akin of a yeaat cultora (lOto generation) a 
generalised process and the appearanCa of pockaarka on the ttuojsa 
of the Bsouthj eyeUda, etCo were observed, fhe author obaerraa 
virulency froa the I6th to the 18th generatio 

^ to the With generations, 
chicton pox in the :i2th generation and of pigeon 
16th generaUon provokedj tioreovers dietinct reaction 
Inminilty to the natural rirua. Infinity was vo.lfir.tt 
in ^eker» by the smearing of natural chicken vinia on -Wie 
scar^ied akin of the ooish and wattle and by implantation froa 4iei 

^ pigeons by ameasrlng pigeon virue Mt4 
the aerified folliclea of the breast^ and in both eaaea 16 dm a 
5-6 ittontha (? reapectivaly) after the initial affection, n ol 
tto chickens ao tested and 19 of the pigeons did not fall sick fress 
the variola, while there was eicknasS of one and all of the coi in>3i. 
An analogous exiieriment with yeast cultures of 20th to 2l8t 

after infection with yeast cultures nc immunity was discovers/ 
^sequent introduction of natural vSa* is, Tui.»cliin8kaia noted . 

cirouiBstanoe, She added health fcnrl to fc n 
that had been diseased by yeast cultuSas, provoking in them dia ‘ 
tinct disease. These healthy birds th^t had bean in close contact 
with those that were inoculated did nCi fall ill. however, whi&i 

^ vires in the syii4>ioti 
cultures and loss by it of oontagioustoses, 

BuImov and Riakhovskii (1936) t-ied to cultuw the virua t€ 
va^ola, the diphtheria of fowl, in a^isloals with brewero* yea/ 
awi sarcinas. The authors testad only tli® second generation o^ 
their ^Itu^, inoculating it into tii»> chickens by snearing oa 
edified coid) and wattle. At obtainiiig negative results, the 
authors did not continue their experij^ nts, Megative results w ra 

(1935)e vho ini Ms main eiperlfflents used 
w^hed elementary bodies of variolar Vt ccine, as well as 7oet 
1173b; in some ejQjeriments %iith nourevt ccina, and Arbeit (1935) 
in experiments witii vaccine and exanthf zoatous typlius. 

All the ebove^iwsntioncd data leSve no dobbt of the fact LI ii 
the virus of variolar vaccine can keep its activity for a lont; 
in abiotic cultures with yeast and Certain bacteria. All 
investigators who followed our method end did rot abandon theli* 
t®rkB after unsuccessful expariaente with the fir^t cultures of 
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Microbes and strains of virus that TeU into their hands reoeivt^d 
positive results. 


Other Ylrussp 

Besides the eyiablotic cultures or the virus of variola 
ttere were studied syrabiotic cultures of other viruses also * 

coworicers (1935) ctativated the virus of Msasle^ in 
synhiosis with teph^ . bread, and breiierB > yeast. The blood of 
measle patients, taken at onset, was diluted with TyrodB»8 
oolution in the uroportion 1* 7 « 1: IP, and drops of this 
^ * test tabe «lth fiiMhly aou> yeast. Resow, 
ings were made every 6=7 days, and detection of the virus in the 
cultures ^8 made by inoculation of rabuita and in other (wgjeri^ 
mentSo The control rabbits were Inocv^a&ed with the blood of 

onset, as well as by the initial yeast cultur 
Paracel wito these axperlaents lure set up experiments of 

the inocu:UUon of rabbits with measle rlrus cultiires on River's 

^ f spect’ic reaction of the rabbi 
by tlie rise of temperature 5“lli days af ior iiUTection, by the 
appearance of the catarrhal phenomena o“ the ooajunctlvae and of 
the Muc^a of the nose, bj leukocytosis In the first hours 
Mter infection, and aubsequent leukeml#* and alteration of the 
hemo^^m. The specific pathogenicity «ks disclosed in other 

A compariBon of all ti-e data obtained permittee 
the authora to conclude that the measlS^ virus 3.s preserved In 
yeast cultures for a period of 35 or mei-e generations. 

Unfortumtely the authors did not Isarn of Cur instructior! 
on the necessity to use for cutaneous to oculation iwlveriasd 
cuitUMS, It is entirely likely that }ted they so tone their 
results hare been even more tomoiif trative. Afanas *eva and 

Shapiro (1936) also atudied the poaslblility of cultivation of 
laeasles viruB in ayabloeie with kephir yeast, Thsy came to tiw 
coiwlusion that such cultivation does riot turn cut well in all 
^es cultures possess webk pathogenicity for rabbi 

Degvi* (1^7) observed prolonged survival of raeaslBs virua in 
cul-tures with different cocci. 

Izabolinskii, Levtsov, and ChernimSc (1935) reported on tiiel 
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obtaining SQm^iotic cultures of rabies virus with kephir yeasts 
The data cited by them, however, aw uBconvinctng^~ The' loss 
(or killing?) of rabbits on whi<^ testing of the cultures was 
carried out was observed on the second idien there were 
phanonmna of paralysis » No bacterioloigical controls were set 
upo Insufficient passages were made. No histological investi- 
gations were mads of the brain. 

Ro8©ngol*tB and Karnaukhova (193h) cultivated the virus of 
rabies on Micr . lyaodeicticus . The ciiltures were tested after 
5“12 days' growth by" inoculation of rabjits and pigs subdurally 
and of ndoe into the miscles of the fem ir. 

One of the cultures (the 10th geRaration) was Inoculated 
into 27 mice, 13 rabbits, and 1* pigs. Dying from rabies with thti 
confirmation of further passages were ll mLoe, 3 rabbits, and two 
pigs. Incubation in the majority of cases was from 25-60 days, 
although the three-day was ^so observed. The authors reported 
likewise on certain successful expeidmeiifts at cultivating the 
virus of rabies with kephir yeast. In cultures of mierocooeus 
the authors also grew ihe virus of Btre<^t rabies, A dog was in 
oculated with the 6th generationi it died with the phsiK>!wna of 
paralysis 7 days after inoculation. Its brain was passed through 
rabbits, in IS out of the 26 animala pa^.'slyais having been obserrad. 
In two rhbbits inoculated intramuscularlly with the brain of the 
dog, inclusions were observed similar ta Negri bodies, and in 
sequent passages into animala these foiviations were not observed. 

Akker and Florinskil (1935) bbtaiiied no results in attenqitt. 
to cultivate in synbiotie cultureo the virus of rabies. In tteir 
e3q>eriments with kephi r arid brewere' yeast there were observed nut 
only propagation out survival of the virus« Moreover, the 
yeasts at intracerebral inoculation proved pathogenic, Experlaeista 
with saroina were successful. 

Palavandov, Serebrianad^, and PUgRch (1956) cultivated tlM! 
virus of rabies in mixed culture with ye ast and Micr. lysodoictioas^ 
The culture contained the virus only up to the 3d" gineretloh, 
the authors explain by the survival of the virus. Slncse in contr-ol 
sowings in bouillon the virus was not detected in these generatif js- 
the authors think that in conditions off mixed culture the virus 
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finds conditions bsttor for its prsBewation than in bouillon. 

Entireay negative results wore litevise obtained in tha 
'‘P ejQjejrijatots Vinogi»do»a U936), Waldhecker 
(1936), and Portniagina (1939)« 

All these materials permit our thinking that the» were 
obtained no ^^iotic cultures of the wirus of rdbies wito the 
yeasto The positive results reported by certain authors are un® 
convincing and <1^ not contain all the pt^sofs needed of the spe- 
cificity of the pathological processes mused by the cultures 
being investigated,' 

Offering far'noro interest are thw woitai of I£Lnervin*s 
laboratory, Hinervln studied the posati.iUly of the carrying of 
the virus of rabies by micrbbes in nata-el conditions. 


Minervin and Rapoport (1936) stud: ad the microorganisms of 
the mouth cavity of rabid dogs in the eliaracter of bearers of the 
rabies virus. 

The authors sowed the muouc of tfer oral oavlty of dogs 
destroyed by rabies on dishes of blood « gar and than after 2 di^ » 
-growth transferred the isolated eoloniSf to bou5.1Ion, Tim bouillon 
geMrations (up to the 7th) that had dst eloped in the course of 
.3«»5 days were tested by inoculation of tebbits, with siibsequent 
passages of their brain when disease wac present. The cultures 
were introchieed into rabbits subdurally In very small dosage, frc «4 
five to ten million miarobe bodiea. With the use of this method 
there was observed in the rebbits after 9-60 days of lnc»d»ati«m » 
disease with the dinlo characteristic to experimental rebles. 

The disease proved to be poeeible to pass sevexwl times from oisi 
rabbit to another, tha organs and blood of the rebbits having 
been bacteriologloaiay eterile. The authors did not observe la t uo 
brain of rebbits inoculated with eoltuxisa the typical Kegrl bodies 
but saw formationc similar in certain respects to these bodies, * 
The clearest results were obtained wi«i one gram-positive bMillu« 
and with streptococcus „ 

These observations indisputably hmm gimat interest. Un- 
fortunately they were not continued and set up sufficiently exton 
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Bively, Mearwhile, n/anBly in this directs on, it is expedient also 
to stuc^ the problem of the ^jrohioeia of Ihe rabies viiruB with the 
microbeso At escapijig f3pom the central terrous aysten into the 
mouth cavity the vi-nis of rabies ie eneoik tared in the saliva with 
many nicroorganiam/i, and it is necessary to seek among th e m tbs 
objects of possiWe sysbicais. It is necessary to take into ooo. 
sideration that tliis iQrnhiosis is certainly not attended also by 
conq?iete preservation of all the biological properties of the 
virus - it nay ta expressed simply in the fact that the Virus in 
the microbe cu3«ure is preserved in thoaa conditions of the raediiaa 
in which by iUelf it dies. Unfortunately this question, a 
principal one from our point of view, has mwaained cutaids the 
field of vision of many investigators, namaly from ths need there 
would be to begin the stu^y of the qynbloiiis of the rabies virus 
with the microbes, 

^ As far other vlruaes that infect the central ziervous system, 
than, inamuch, as the maJorilQr of them piaetrate iato the nervous 
qystem, tfscaping into the aonaterila cavities and tissues of ths 
animal organism, it is possible to Judge t^ir yyabiosis with the 
mtcrbbc'; only in respect to those aierobeB with whiob these viruses 
are enrountered in the organiea of the cohrayor.i -tois point 

of vivs it wopld be interesting to Bta4y tie virus of ticlc en- 
cephoiitis, inawfiucfe as it is transmitted by ticks from generation 
to ge neration and circulates inlfaeir orgair sm for a long timse Of 
oouTJe, it is first neooBsaxy to clarify dicther the virus drou- 
lat IS in the orgsmis® of the tick in nonei^trlle tleeuesc 

In order to coiiq>lete the account of iiata obtained during the 
S A3^ of the Miosis of viruses that afi» ct the neyvoue system 
»ith microbee, it is neoessaxy to dwell briefly on dSta obtained 
iith the virus of policnyalltie and herpes. 

Brutsaert and coworkers (19U6) tried to culUvste the virus 
of mouse polionyelitia in cultures of tick baeilluE, a mlxtuxe of 
intestinal flora, of leptosplra . and of vSxlous protcaoa. In cul- 
tures of Trlch<MBonas hoadnis ~iEe virus may be found in ths hth 
gOTOration, however close results wore chtielned with a 
culture of the same Trichomonas . It iSioulo be noted that the 
authors used media mbat favorable to the growth of the protoioa 
being studied, departing fran our inatruetdons on this problem. 
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In natur^ co^Uons cbviously such wsdia are lacking, 
in a rainbfcr of ejqjertmentB they introeuoed Into Idxe animals fi3- 
irates of ayithiotie cultures, evidently assuming that the virus 
is propagated in the medium and not ir the mlcroorganiaras. 
Certainly these e3q>ei*iiB8nts could not give positive results. It 
is possible that they would not bo positive too with obsenrLico 
of the necessary conditions of the sjqparlniBnt, Inasmuch as the 
herpes virus can be found with ndorobes of the Integument it 
would be possible to doubt in it the enpacity to adapt itself to 


XU - tranelator's notet opolled Oruntfest ii 

the bibliography) cultivated, the virus of herpes with ksphir 
yeast. The virus was observed in six subsequent genera^na, 
provoking typical affection and creatl ig specific immunity in 
reinfected an im a ls . In further genera’^ohs the virus was not 
detected. Histological alterations in the brain of rabbits that 
died after inoculation with syiibiotic isulturea into the cornea 
were fully typical to the herpetic, l^/mbiotlo onlturea kept tteir 
virulence for a period of 3 montha irtieii preserved at room terntn*^; i* 
ture, 

InteresUng data wars obtained during the stucfy of ayablosla 
with micrebes of the virus of hoof and south diseass. Aa early ea 
1933* together with E, I, Vbstrukhcva* we tried to obtain sym- 
biotic cultures of the hoof and mouth cilseaae virus, lxperiasnt?i 
of obtaining these cultures by means «tf our Strain of Torula katiilr 
gave no positive rssulta. More sueceatful ^ra investl^^iisTn"”" 
which we tried to detect the carrier cd the virus of hoof cuid 
mouth diseass in natural conditions. At isolating from guihsa 
infscted ^th lu>of and month dlsesee various cultures from 
their diseased paws* E, I, Tostrukhova separated out a slugcLahl- 
poHing BtreptococcuBa which indiaputskly was tha carrier of tiie' 
hoof and mouth disease virus and provofcail in the pigs the typlcai 
disease. This invperty was preserved la it in eight resowings, 
wiwreas in control resowings of the vijras on the seme, however with* 
out a Joiewbe medium, it was no longer Isteoted in the third gemr- 
atlon, Theae Intrestigatlons were not continued and were not nub 
lished. ^ 

Fmikel (193U) obtained negative cesulte at endeavoring to 
obtain oynbiotie cultures of the virus sf hoof arH mouth diaeese 
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with Tprula j wphlr yeast. Popps and Btisch (1936) Uhswlss obtai nsd 
negative results in experljnents with this yeast. However, the 
latter authors received indisputably positive resul1«B at oiltlvatiioi 
of the virus of hoof and mouth disease in eyirtbiiotic cultTires wit n 
Morula TObra and with certain other species of yeast. Cultures af 
the hoof and mouth disease virus with Torula rubra in the 60th 
generation provoked in ^nea pigs not o^ a lobal but also a 
generalised prooesa. The breeding of the hoof and ioouth disease 
virus inltii^y sown in the yeast culture readied the geiBratior 
fi^re of 10^. With yeast of certain other a|>eciea, Torula Kiel 
and L. (sici), the eaperlaents were al»o posi1d.ve and ^"cul^Sms 
contained virus in the 10th and 2ath generatlorxs. With other 
species of yeast ( Torula poleherrlaa . tJie wine yeasts, and other a) 
and with certain bacteria (siaj^iocootus, sarcina, and others) »k> 
ayn^lotic cultures were obtained. 

The authors eriplalned the isQiortfence of the presence of a 
neutral reaction of the medium (bouillon), in whidb the synblotin 
culture is grown, as well as of the medium In which the virus is 
suspended at extraction of it from ttia tissue, for the latter p 
pose a phosphate buffer proved oonpletely Inadequate, diereas 
Tyrode's solution good results were obrtaihed. 'Rtus, Poppe and 
Busch's experiments established with certainty the possibility of 
obtaining flynbiotlc cultures of -&e virus of hoof and mouth disease 
with oertaln species of yeast. 

In Sfdiiotic cultures the virus ef the pla^pie of swine tms 
likeiri.Be studied. likhaohev (1937), proc^ding from fact that 
enterococcus and sarelnas are most often isolated from the blood 
of swine ^ected with plague, tried to c^H^vitd the virus of 
this (Uaease in sysblotio {mltures with these The 5th 

10th, and 2l8t generations of these oilaures pfodUMd at ihtro» 
duction into young pigs a pig plague typical ib cainio and patho- 
logical-anatomical picture. The blood of iiok animal, teats i 
in one case, produced the same dieMse it ihtrCdUbtion into a 
healthy animal, for conti^ there was an abseUoe' of virus in toj 
installation in which the exiierlmenrts wisre carried out, ther t 
was a laok of eoctagioueness for the dltiease produced by the 
symbiotic cultures} in adjoining psns healthy young plge wore 
kept. Theee yauag pigs fell 111 with plague on the 17th and Pfitli 
day after the start of the experiments -and euocuxbed on the 2hth 
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and lilBt day, which Indicates their infection from the experi- 
mental anii^Se 

Cultures of enterococcus and sarcina without the virus 
produced no pathological phenomena in the young pigs* The 
animals that survived the introductiini of the Zlst ^neration 
of symbiotic culture were tested for isaunity and did not dis- 
close such. Farlier generations were not subjected to such 
testing. The experiments with two other strains of virus gave 
no positive results, but a total of tiree generations^ the 20tii, 
5th^ and 9th, were tested. 

All the materials stated show that not only the virus of 
variolar vaccine can survive and nailtd-ply in ctmditims of 
Synhiosis with certain microbes, but that this capacity is InhttTent. 
to other viruses too. 


Experiments with Exanth emat oua Typ ^uq 

The provoker of exanthematous tvi^uis is mt, as known, ati 
ultravirus (filtrabla virus), but is a riekettsla, Howrer, 
rickettsias in the conditions of culture are quite similar to t«i 3 e 
viruses. They, as the latter, are c^igatozy cellular parasite £] 
and are incapable of multiplying on srtifielspl nutritive media^ 
These properties of theirs can make possible the adaptation of atm 
rickettsias to other alorobas, the more so that the provoker c£ 
exanthematous tyfdius is constantly found with microbes in the li- 
testines of Ilea, The possibility of the alteration of iMrtalr 
properties of mlcrobas under the effec^t of the virus of 
axanthemat<n2S typhus was demonstrated by us w early as 1922 wti3n„ 
at cultivation of ProteiUi vulgaris in tltt abdomen of a youns of t 
with exanthematous iyptaus, a culture was obtsdned of the 
exanthemntoua typhus proteus, distinot^ from asy whatsoover iaoi;,itet. 
from the exanthematous -^hus organism. Mliicavtn (1935), at 
introducing his exanthematous typhus into pig testicle, dbservtl 
an analogous alteration of the Proteua vulgaris. It should be 
noted that the virus of exanthemioiiT typhus possess no pronoui sad 
cytotroplcity to cells of a definite species and type. Thus, i.% 
Infects man, guinea pig, rabbit, and sdce, aixi it multiplies ±r. 
not only their brain but also in the tissue of the lungs, spleor' 
end other tissues. All these data have also given us basis to 
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try to o^in synfclotic oulturoa of trie exantheaiatoua tgrphu* -^raa 
set up by ^prajdinatoly the same method as rtth th.^ 
virus of the v^oljir vaccine (Zil*bej‘ and Dosser, 193U) disclosed 
toe presence of the exanthematous ty^^us virus in cultures with 
yeast and sarclnas, in which toe blood of exanthematous* 
t^iM (victims ) was sown in a dosage of 0,2«0,3 ml. or 1/200 cf 
tto br^n of exanthematous typhus pig» . The presence of^ 
virM in these cultures was demonstrated first of all by exoeirf- 
iwnts of inoculating pigs with than, the pigs having disclosed it 
tom^^rature reaction typical to exantoaiaatous typhus, the disea-js^ 

into steiHa brain up to five 

tn»»a« In the diseased pigs rickettaiaa were discovered In the 

^ histopatholcgical alterations charactar- 
istic to exanthematous typhus. In lice affected by syiabiotic 
ciatu«s by t^ rectal method riclcettelas ware dlacovered, and 
t^y died 15-20 days after inoculatioe, Inocvlation of nice by 
the nas^ route was not earrisd out si ice this method was not 
know at that timso Rabbita inoculatfc i with synfciotic cultures 
p^ced an accumulation of a^^glutinin^ to Proteus Xio in a titer 
of 1* 80, however not in all easee» ^ 

This of ours attracted the ■attention cf many Isvastl- 
ptorsrf tel'taer and Hemshilov (1931*) cultured the vSus ex^tlisma iia « 

patients) with SfticharoBBfces cerevlseae. The 
generations of ^se cultures'' inii^uc-ed 

was obeyed a rise of tttqfwraturs witJdn the llsdts of 0.8-2® £.ad 

1* to 6 days. Vlwn {^sssagea were made wlto the 
blood and brain of these diseased pig# the rime in temperature 

Clay and thfi ever lasted (Lst 

affected pits there was noted a drop 
in weight. At introduction of eulturet , as w^ as of brain of 
the passage pigs into rabbits there waf observed in th«it the 
appearance of toe Veil-Peltx reaction with a titer of It liO to i. Ac 
In the^brain of to. affected pigs there werC Sbit^eJ SieJ^iiogi;. 
altewtioM characteristic to exanthe3#»toiia typhus. In a subac^ ^ 
quant work Oel* tear and Hemshilov (19M) testS a further serlce 
of generations of sjntoiotic cultures, taslag for this purpose alsv 
ysast, and obtained by this principally the ssMrSulte 

was 2 certain s^ns (l8th-36th) toe vi.us 

8 not discovered, the weakening of this virus hairing proceeded iflth 
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different rapidity in different etraiiw {strain I in the 3Uth 
generation, and strain III in the 18th generation). The experi* 
litsnts of the authors with the obtainiaif of imntme sera by ayi^iotic 
cultures are quite substantial. These sera were obtained by 
i^niaatlon of horse, calf, and sheep and disclosed a considerable 
titer of the Weil-Felix reaction, Thut, the sera of horse and 
heifer raised ^ titer from 1: 100 to 1* 1200, and the sera oT the 
sheep from It $0 to 1* 1200. These saia, tasted after U2 d^s of 
preservation, in all experiments neutralised the passage vims cf 
e^nthematoua tyi^UB. Pigs into idiicH a mixture of immune serum 
am virus was introduced gave no signs of exanthematous typhus aud 
disclosed no immunity at their aubsequint inoculation with passage 
wf?®! a^mpt to Taccinate guinea pigs with symbiotic cultures 
ia.lled in various vays produced no resblts, which is fully under- 
standable in the light of contenqoorary data, since the number of 
virus in the symbiotic cultures was not sufficient for this purpose. 


Iakovlev (1^31*) observed in cultures of feia exanthematous 
typhus virus with yeast and sarcinas fb?i5aatlonS of various structure 
which he considered to be different stages of the metamorphosis of 
the rickettelaso There have been offend no direct proofs of thi8„ 


Kalina and Danishevskaia (1933) la a preliminary report 
Bte^d Ui© positive results obtained at inoculation of the 2Uth siid 
4^h generations of a yeast culture of t he exanthematous typhus vlriij 
that had been toransf erred da5.1y or evert' other ^day. However, the? 
material cited wee little conclusive eiiee the typical temperetuj'e 
curve was observed in a total of one of the three pigs. 


Symbiotic cultures of the exantharatous t^Tphus virus up to 
the 6th and generations were studiOt? in detail by Tokarevich 
and Kliachko (1935). The disease typist J. to exanthematous typhur 
was observed in 13 out of 2k of the plgc inoculated with thSe 
cullwres, the main indices characteriali g the temperature curves 
having disdbsed considerably greater diversity than is Observed 
at inoculation of the pigs with passage virus. Histological altc-'a- 
tions were discovered in four out of 12 of the piga investigated.” 
they having been discovered in three out of five eases with typical 
fever Md in one out of seven cases witl atypical fever. The cui- 
tures in a nuiiber of oases provoked the appearance of the Weil-Felix 
reaction in rabbits in a titer of Is hd and 1* 160. The immunifcv 
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was tested in a total of five plgs^ one of them not having h f-<d a 
general fever at introduction of 0*3. of brain of passage pig and 
the other having given a brief (2-3 day) rise in temperature with 
ma^Jor remissionso Levkovich (193lt) also obtained principally this 
same resultSo 

Afanas'eva and Sterldiova (193^0 cultivated the Kiiropean 
virus of exanthematous typhus in ^biosie with fcephir and br^weit-* 
yeast. They came to the conclusion that such cultivation 
"succeedbs in rare cases and in a lirdted mariaer of generatior.a" . 
the exanthematous typhus virus proving sli^tly pathogenic and 
lessening its immunizing propertied. Best results were obtained 
with yeast cultures of rat oxantheiwtous typhus, which "disclose 
all the characteristic reactions natural td this virus and dis» 
tinguish it from the epidemic, such ast the fever reaction in whit 
itdoe, the fever and scrotal reactidi in pigs, and the slight affte- 
tion in them by granulomatosis of tlie cerebrum" . However, ail tt ei 
indications in the cultures ware expressed considerably more naal ly 
than these were observed at affection by passage virus,. Th® 
disease in pigs, provoked by yeast cultvirms of the virus, eoEHunJ* 
cated immunl^ to the rat passage Virus, but did not transmit 
immunity to the European. One of the etatures lost pethogaai«iit 5 
only in the 3^th generation. 

Slin, Prenknsan (given as PrshBan in the blbliograi^y), and 
Uxban (1935) tried to cultivate the rizus of sxanthemat<ais tjibua 
in syntiosis with yeast (with which of tlic yeasts is not ln<iimt«i) 
At affection by some yeast cultures not containing the vIzub tJsey 
observed in the pigs the temperaturi and histological alteratS-oi^ 
typical to exanthematous typ^s, Uifly also obaeiTred a positive 
V^eil-PeUx reaction in rabbits into which only the yeast was 
introduced. 

The authors promised to report on further investigation*? of 
this paradoxicsal lEbenomenon, but thdx report did not follow,. 


Qnutenko and Friauf (1935) irultured the virus of exanthijiatoi 
typhus in symbiosis with yellcw sareinas on a solid nutritive imdljt 
Out of the 12 ex^jeidraents positive results t^re obtained in four 

C&SG8d 
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vompaiieets Bud coWo^kers (1936) studied cultUMS of the 
virus }f Qxanthemfiious typhus in symiijosia elith yeasts (keDhir 
bread, and brewer?'). The cultures etra tested by inoculation* af 
guinet pigs and b/ observation for tH*' Weil«Fiskix reaction in 
rabbi ra /ind goati that had received tJese cultures. 

The autho.^ note the drop in vU alen«?y of the virus as be-* 
girning aireac^ in the second generation. Hoventer, rabbits which 
were hranunized by the cultures, beginning with lihe 4th generation 
juve in a couix^rable percentage of the cases a transition from * 
ihe negative Weil-Felix reaction to tb s positive with a titer^ 

? ^ transition of the positive reaction wac* 

a tite; of 1, 60 to a titer of 1, 320. Bo virucidal pSotekie 
fiV9 dlscovired in the goat serum* 

(ip^) and Voet (1935) cbta.ned negative results in e 
fw atte,?Jts to ©iltivate the virus of exnnthaiiiatous typhus in 
ayrabiotip cultures, in 

K^K -14 2il«berman, and Qexbil skli (according to the 

CJebril'skii) (1936) isolated frean the StastinJs of 
Uce takim from asanthematous typhus p.tient8 bacterial cultures 
wh^ prttved capable of producing in pigs at suboutaneous intro^ 
du^ion typical ex^thematous typhus fever and hiatopathologioaS 
altex^ions entirsJy characteristic to exanthematous typhusf 
In certain oases the disease with a tyjdcal nicture was nassed * 
the brain of affected pigs bacteriolo^cally sJSuer 

In a subsequent work Zil^beman and Qorbtl»akti (1938) 
r^ited that the 4th and 6th generattens of the virus cultures 
r^ bacteria isolated from lice did not dlsclOse the presence o- 
inoculation of pigs. Lite wise, aiteligits to cultivate 
the exanteomatouB typhus virus in cultures of frdte^ vulgaris 
and aarcinas proved unsuccessful, C^rtJIifsIralSor"'* 
vnifiarlB, formerly in contact With the blood of 

typhus patienta, acquired the ability to be agglut-* 
serum of rabbits insrainizcd with Xto, Cultures of 
b^+hA**' *nd sarcina that were t.iten into the experiment 

by the authors, by themselves without t le virus, provS^ in th® 
pigs a nuBiter of pathological, phenomena In a series of cases. 
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In Judging the sboveHnentioned dalta. it is necessaijr to take 
into consideration that all authors "sdio lav© studied the propertiee 
of synibiotic cultures have compared them with a passage virus weri 
adapted to the guinea pig organism. Of eouz’se, ^toiotic cultures 
could not disclose in full measure th(^e properties which are 
observed in a passage virus, but the prenence of the exanthematous 
typhus virus in these cultures in many eiopexdnwnts was sufficiently 
demonstrated in a persuasive way. This %ras recognized by all thsBe 
authors who carefully noted the absence of a complete conformity 
of the properties of the cultures and of the passage virus 
(Tokaiwich and Kliachko, Gel»t8er and If.nsBhilov, tevkovich and 
others), ' 

In certain eases the cultures of yr ast, that were for 

the experiments were insufficiently carej uUy selected and pro- 
duced in the pigs certain pathological ajHiptoms. iowever, in the 
majority of authors who studied this prdHem the cultures of the 
mlorobesymblonts were coitpleteiy apatho^ nic to guinea pi^ and 
produced no reaction in them, whereas th* same cultures after 
contact with the exanthematous typhus viius ppodkiced in the pigs 
a mui^er of ^raptoms typical to exantheiu tous typhus. The virus 
certainly weakens and modifies! in uyiBbidlic cultures, but, 
together %d.th this, it is preserved in tlem in those conditions ii 
which it dies when it is without microbdt (for instance, during 
multi-month keeping in a thermostat). 

Both in our experiments and in the axperiments of orther 
investigators rlekettsias were not dlsccnared with certainty in 
the symbiotic cultures, as the elementary bodies of the variola 
virus were not discovered. Apparently tfc? rlekettsias of 
exanthematous typhus can be represented either as formations of 
considerably lesser dimensions or as forte itiona with a different 
than uSu^ capacity for staining. By this appartentpy is explained 
too the difficulty of discovering the rib let^iaiaS in the brain of 
affected pigs. The problem of the syntoibsis of the virus of 
exanthematous tjfdxus with the microbes child be pin^uctively 
studied at the present time owing to the 'cprodnctlon of pulmonaxy 
exanthematous typhus pneumonia in mice apl the poaslbility of 
studying dyHhiotic cultures by the electr in microscope. 
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General Resul ts 

The data cited above indicate soificlently conclusively the 
existence of eyB^iosis between the mi®rebeB arid tiruses. The fora 
of eyisibiosis described above was in dut; course designated as an 
"allobiophoria" (i.e* as a bearer of ai^other life}. Most often 
the term "virophoria" , i.e, a carrier cf viruafeB, is used. This 
last term is more concrete and better fixpressae the nature of the 
phenomenon. Entirely likely too is the exist^oe of other forms 
of symbiosis besides the virophoria. In litemture there are 
reports (Iakovlev, 19U9, and others ) ir whic?h it is indicated 
that the viruses survive in a medium popalatied with microbes, noi 
entering into any closer connection with them. Kvidently certa5n 
microbes can produce substances that make possible the survival of 
the viruses in tiie outer medium. This question has been very 
studied. 

The great similarity of the jAenemsna of bacteriophagy and 
virophoria attracts attention, ilegardlaas of whichever point of 
view is adhered to in respect to the n^tur# Of the bacteriophage, 
it is impossible not to recognise that it possesses 1±ie prind^i 
propejpties that characterise the ultre^ druses - the capacity to 
propagate only in living cells, the lack of a fcaiiaclty for growth 
on artificial nutritive media, the filt ratability, the stability 
to certain disinfection substances, etc. Eeceht^r the data of tl® 
electron optics ( ?raicroScop8 ) have pencittad referring with 
certainty the bacteriof^ges to the ultravirusfes. The procesaos 
observed in the presence of bacteriophagy are typ5.caliy vlroi^r^ 
phenomena. It is known that the phage is readily adsorbed by 
suitable bacteria and can in such an adsor^sed foi^ be preserved 
for a long tin* in bacterial culturas,. If with Itiis it was taker 
in comparatively small amount, then there occurs iio dissolving 
in this culture, and it is a typically Tiropho:hi culture. Those 
cultures of bacteria from which by diff srent minipulations a 
bacteriophage is successfully obtained are sudi virophore cultvureto. 
It is interesting to note that at sowlb; the baotexdophage cultusn 
on agar the same phenomenon is observed as was noted at seleetioi 
of virophore cultures of variolas not wei:y colay is affected 
by phage and virus. 

However, the bacteriophage is tra isferred ad infinitum 
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together with the bacterial cells, attaining vast concentrations 
and causing the dissolution of rlie eelli., in contrast with the 
virus in the virophore culture, which, i Ithough it imdergoea 
certain alterations, yet sooner or latei is fr^d of virus, 
especially if it nailttpliee in favorablt conditiions« It is possible 
to suppose that the phenomenon of bacteriophagy in the process of 
evolution arose from the phenomenon of tirophoria. The virus that 
had an affinity also to the animal celis and to the microbe (cslla) 
and is probably nonpathogenic to the aiiiinal, can la the process cf 
evolution acquire a more pronounced af f 3 nity f micrctoe cells ai d 
becoia® pathogenic for them,, We would net have resolved to eapraaB 
this hypothesis if we hadn*t seim certain possibilities of its 
experimental verification« If m assume that pemtlssibility the 
bactei*iophage to the provoker o.'.' typhoic fever rises from the 
virophore culture prior to the latter microbe that bears the virut 
that had an affinity to the cells of ths intestines, then it wd»i 3-5 
be possible to exoect that certain strad ns of this phage still 
preserve remnants of the affinity to the intestinal cells. It is 
possible to clarify this experlmevtally studying the capacity 
of these calls to adsorb tlM phagt and preserve it,, Obviously fo* 
control there should bo studied aluo ths analogous capacity of 
other cells, Sucli an investigation mi^sj also produce material 
that would permit using the phage tore efficiently for purposes 
of prophylaxis and the treafcnent of Infeitious disaases. 

In a further stucy of the pheKcmcn m of virophorie it is im- 
possible to break away from the theo.-atA :al foundation on which it 
is based. In virt,uo of this, first cf ea It is iiECossapyi 

1, To stu<y the symbiosis of tio /Irusea with those roicrobni 
with which a given virus is encountorcl! in natural conditions. 

Hence, it is necessary to study the syb .osia of the virus of 
variola and of hoof and mouth disease 'si the aS-crdbee of the nk r 
and raucous raeiSaranes of the correspohdijv ' animala, the virus of 
rabies with the microbes of toe selive t'; dogs, the virus of 
inguinal lymph-ogranuloraatosis with tha ti.ctx>bes of the skin, the 
virus of grippe with tia> micrctoes of the rral cavity and nasos. 
pharynx, the virus of tick encephalitis rJ. ih the mlcrobea of the 
ticte, that of Japanese encephalitis witv the microbes of 
mosquitoes, etc, 

2, To study all forms of this syrndosis, and not only the 
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propagation of the Ylrue in the eyaiaiolile cultarw. None the lesn. 
and more important in practice, is the phenomenon of the carrier 
proper, iihidi ie not obligatorily attended by multiplication of 
■Uie virua in the microbe cell* Namely this virus oaxrier too 
should be studied in greatest detail* 

3* To study viroi*iOria necessarily first of all in natural 
conditions. By isolating the rirophore bacterial cultures from 
diseased tissues it is easiest of all to <A)taitt a dear idea both 
of the presence of synbiotio phenomena in a given infection and of 
their character. Of couree, testing prictdces are an essential 
Bupplemsnt to such experiments. 

ii. With this study substantial at-tention should be diz^ctoi 
to the length of the maintaining of th# virus in the viroi^ore ctil- 
tures and to the oondJ-tions of this preBervatlon. 

5o The study of the capacity of id.erobe cultures to becotwi 
virophorio likewise should approximate MStursl conditions. ?ter mlm 
purpose it would be necessary to lntro(feice the culture being in^ 
vestigated into affected tissue and th^i to iscOate it for saveml 
days. 


Serious attention during the studr of the vlrophore idienonr ia 
should be paid to those alterations which occur is the vlrophore 
cultures both in the mierdbe-oarrier amti in the virus. Heisel' 
(1935) observed a number of cytologlcal altermtdlOBa in yeast in 
stymblotlc cultures of the virus of varlcla. 

It should be noted that during a:U these Invastigationa it 
is never possible for the determinatiott of the presence of the 
virus to be llraitad only to clinical otttervatic^. It is alwi^ 
necessary to supplemsnt them with the mcraholo^eai (for lnstarK«. 
by the discovery of Paschen and Quamiorl bodies during variola) 
and by liiimmological investigations. Ilhls Is nScSseaxy not only 
to determine the presence of the virus, but also to differentiate 
the phencaaena provoked by it frean those provoked by the microbe 
carrier, which liloswlse may be to one or another <!bgree pathogeriii^. 
The aimplest method for such differentiation is the inomilatioa b- 
virophorlc cultuiBS both of healthy animals and of aniwAlw that have 
been treated, on the one hand, with sezvm for the virus end, on tu« 
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other hand, with serum for a given ialcrobe. For instance. In 
8tu<ijring toe virophoric culture of toe stapi^loaoeous that bears 
the virus of the group, it is necsss uy to Inoculate not onl^ 
normal Moe but also those which had received (the following 
therapy) prior to this introductiaii one group - the anbi- 
grippe serum, the other ■» the anbiwStai^ylococbuB serum* The 
results vthus obtained penult making .^*eliabljs (W^nclusions even 
in a case in which ttw pathogenic mli’cobe ii studied in the 
character of carrier 6 

A atodjr of the 0ienon»na of tiwi 8yTi4>t<iaii of the ultraiiD.crsri»fi# 
with the microbes does not have ^Just thebretibil interest* It. is 
indisputable that ih condltionB of tie systoloids viruses are 
presenred longar than in the absence of mlciobbs. Consequently, 
thanks tto the virophtria, not only aie thbi ^l^tions of the 
disperatbn of the' ^iruses altered, btit theiid also formed a 
unique r^aervoir jbf finises in aaturf . |a?>os8lble to under, 

value tltt Importahi^iof this supplemr nta^^^i^rvcdr for oertaln 
viruses^ Earlier toe inq^aslblltiy cf t}^?®jtenee in outer 
^ture of ultraviruses pathogenic to wan bm^ihlmals was. consldsrt c 
fimOy established* It was thought that ,tlh^ only in the 
organism of these aiitoals. and in the the vectors - 

mosquitoes, U<JlaiV;lice, eto. How It is j|h^!athat this is not b« 
and that yiruBas, like phages,, can ^ist outer mediasa la 

ayshioaiis with Ble]*bbes« ThS? circikstaEb® taken into 

considsration in the epidemiology of certii^hf bitravirus dLaa&ses. 
for which such is still in the daxic up to present time* it 
enough even to recall the epidemlolc^y of jkiii^CRiyeiitis. The 
phenomenon of the adsorption of the viruses hy - the microbes hat 
practical iaqxtrtanes too* Sergiev and coworkers (191^) and cyUiem 
have revealed that microbes that adacxti toe virases can be imm, 
in certain eaaes for dlaeovexy of antibodies to these viruses , ths 
reaction of the agglutination of the vicrdbes loaded with toe nmif 
possibly having diagnostic si^Jificacse* 

A 8tu<ty of the i^noEaena of the syidalosis of viruses and 
miertoes gives stoa-tantlel materials for underaslianding the ln« 
accuracies of those investigators id», et isela1;ing durii% v^rja 
diseases various miertoes that are cerrierB of toe viruses, base 
mistaken them for the provokers of thise dieeasos* To the saia: 
category of iSaenaaerm belong also reports of tiki conversion of 
viruses into miortoeB. 
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It ie sufrielont to look at tkii nlcrot&otoeraDhs 
in Bosh*tan»8 book (1950) to be conrxnced iLtSS 

forms deacrlbed by hlia as the spherical for« of the prwoker*of 

are yeast. Ina#»Uj&h as the yeast caa- 
diaaase, it Is possible to ^lait 
its specific infectlousnsss only by the fact that it is toe 
carrier of the virus of infectious arenda, 

o ^ been pointed out above, the tosnoaena of the 

of vli^B Mid BlcroboB do not d«plM. by 

Mtonil' oonSSonB. Th« preoJiSe 
in them of antagonistic relationshlre is ctefintte too Th« in t* 

coTOiy in recent years of toe inhibiting effect of bacterial 

propagation of certaia virueeJ! 

^ of the 1 iteractlon of the vlroses 

and Mcrobes, first posed and studied by Soviet aeientists vl 1 
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